"TRACE" INORGANIC ELEMENTS                275
then into all of the chick's tissues and the chick's blood. Drea believes
these findings to be of definite physiological significance. He suggests
that this distribution of strontium may be due to the inability of the
hen's organism to distinguish it from calcium.
Vanadium
There is little information about the effect of vanadium in the
diet. The few studies reported have dealt with the toxic action of
vanadium salts and most of these have been pharmacological experi-
ments.
Vanadium is one of the "trace" elements in the hen's blood and
egg. It is present in significant amounts in the blood of the chick
and hen, in the femur, heart, kidney, and lung. Drea ('35, I.e.) believes
that this suggests some function associated with the hemapoietic sys-
tem.
Several French experimenters (cited by Lyonnet et al., 1899) ^ave
recorded the therapeutic effects of small doses of vanadium in various
diseases.
Daniel and Lillie ('38) in a study of the nutritional significance of
this element report certain basic data as to tolerance levels of vana-
dium in the diet and the histologic effects produced by the ingestion
of the element. They fed the mineral in the form of sodium
metavanadate in the following amounts: 11.5, 23, 92, 184, and 368
p.p.m. respectively. The animals on the diets containing 11.5 and
23 p.p.m. vanadium showed no toxic symptoms. On the diet containing
368 p.p.m., death of the rats occurred. In the amounts fed in these ex-
periments they noted no significant indication of a stimulating effect of
small amounts of vanadium. There was no evidence of a cumulative
effect from vanadium ingestion.
With the high concentration of vanadium, the food consumption
of the rats decreased and starvation was superimposed on the condition
of chronic poisoning. A definite symptomatology and pathology was
produced by the higher levels of vanadium in the diet.
Aluminum
Aluminum is universally distributed in soils and plants, and
animals have been in intimate contact with this element through-
out the ages. Numerous analyses of plant and animal tissues have
been recorded in the literature, but whether or not uncontaminated
tissues from either class of substances contain appreciable amounts
of aluminum is still a matter of dispute. It is generally agreed
that the amounts present, if any, are very small. There are two types